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(54) NONAQUEOUS SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flat 
nonaqueous secondary battery that allows the lamination 
of electrodes and a separator to be correctly and easily 
be carried out and hardly causes a short circuit during 
battery assemblage. 

SOLUTION: In this flat nonaqueous secondary battery 
having energy capacity of 30 Wh or more and volume 
energy density of 180 Wh/I or more, the thickness of the 
battery is set less than 12 mm, a positive electrode 
positioning hole 107a of a positive electrode 101a is 
positioned with a positive electrode guiding pin 82, a 
negative electrode positioning hole 107b of a negative 
electrode 101b is positioned with a negative electrode 
guide pin 83, and a separator 104, the negative 
electrode 101b and the positive electrode 101a are laminated 
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{5£fp©fci&. &mt. t^-vl- 
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Wr«ci:^T*5. CO«*, x*;l/#-§lfi, » 
£L<tt3 0WhW_L J:^SfiL<li5 0WhJi(±T* 
feO, aox*;M?-fggfc}\ #£L<Jil80Wh/ 
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SW©*?l!flBtti:*fi*. <:©*££«, *BR*i$©* 

y offl A 0 E J: o Tg$ift©x y h n e-AHEffct * c 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Are an anode, a negative electrode, a separator, and a nonaqueous electrolyte 
containing lithium salt the nonaqueous secondary battery which it had, and said nonaqueous 
secondary battery, The energy capacity is not less than 30 Whs, the thickness is below 12 mm 
in flat shape, and volume energy density is 180 or more Wh/I, A nonaqueous secondary 
battery, wherein at least one of said anode, said negative electrode, and said the separators 
has an opening for using it for positioning at the time of an assembly. 

[Claim 2]The nonaqueous secondary battery according to claim 1 , wherein at least one of said 
the openings is an un-circular hole. 

[Claim 3]The nonaqueous secondary battery according to claim 1 or 2, wherein said opening is 
provided in said anode and said negative electrode. 

[Claim 4]The nonaqueous secondary battery according to claim 3, wherein a positive pole 
terminal and/or a negative pole terminal are inserted in said opening and said anode and/or 
said negative electrode are electrically connected to said positive pole terminal and/or said 
negative pole terminal. 

[Claim 5]A nonaqueous secondary battery given in either to claims 1-4, wherein said anode 
and/or said negative electrode are plurality. 

[Claim 6]A nonaqueous secondary battery given in either to claims 1-5, wherein said anode 
contains a substance in which a dope and a dedope of lithium of said negative electrode are 
possible including a manganic acid ghost. 

[Claim 7]A nonaqueous secondary battery given in either to claims 1-6, wherein board 
thickness of a battery container of said nonaqueous secondary battery is 0.2 mm or more 1 
mm or less. 



[Translation done.] 

http://ww4.ipdl.inpit.go.jp/cgi-bin/tr^ 1/26/2010 



JP,2000-260478,A [DETAILED DESCRIPTION] 



Page 1 of 15 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention relates to a nonaqueous secondary battery for 
power storage systems, and a manufacturing method for the same about a nonaqueous 
secondary battery and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]ln recent years, the home distributed power storage system aiming 
at the midnight power storage from effective use of energy and a viewpoint of global 
environment problems and the stationary energy storage of photovoltaics which aimed at 
saving resources, the power storage system for an electromobile, etc. attract attention. For 
example, the total system which combined with JP,6-86463,A electrical and electric 
equipment, gas cogeneration, a fuel cell, a storage battery, etc. which are supplied from plant 
as a system which can supply energy to an energy need person by an optimal condition is 
proposed. As for the rechargeable battery used for such a power storage system, the large- 
sized thing which has the capacity unlike the small rechargeable battery for portable devices of 
10 Whs or less with large energy capacity is needed. For this reason, in the above-mentioned 
power storage system, two or more rechargeable batteries were laminated in series, it is a 
usual state that voltage uses as a cell group which are 50-400V, and, in almost all cases, it 
used the lead battery. 

[0003]On the other hand, in the field of the small rechargeable battery for portable devices, 
development of a nickel hydoride battery and a lithium secondary battery progresses as a new 
style cell in order to meet the needs of small size and high capacity, and the cell which has the 
volume energy density of 180 or more Wh/I is marketed. Since reliability, such as having the 
possibility of the volume energy density exceeding 350 Wh/I and safety, and a cycle 
characteristic, is excellent compared with the lithium secondary battery which used metal 
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lithium for the negative electrode, especially the lithium ion battery is extending the commercial 
scene by leaps and bounds. 

[0004]This is received, also in the field of the large-sized cell for power storage systems, as a 
candidate of a high energy density battery, a lithium ion battery is targeted and development is 
energetically furthered by the lithium cell electric-energy-storage-technology research 
association (LIBES) etc. 

[0005]The energy capacity of these large-sized lithium ion batteries is 100 Whs to about 400 
Whs. 

Volume energy density has reached the level of 200 - 300 Wh/I and the small rechargeable 
battery average for portable devices. 

The shape has typical flat square pillar types, such as 50 mm - 70 mm in diameter, and [ 250 
mm - 450 mm in length ] cylindrical, a 35 mm - 50 mm-thick square shape, or an ellipse square 
shape. 

[0006]About a thin lithium secondary battery, to the thin exterior, for example, metal and the 
film cell (JP,5-159757,A.) which stored the film with a thickness of 1 mm or less which 
laminated the plastic Small square-shaped cells (JP,8-195204,A, JP,8-138727,A, JP,9- 
213286,A, etc.) with a thickness [, such as JP,7-57788,A, ] of 2 mm - about 15 mm are known. 
As for each of these lithium secondary batteries, the purpose corresponds to a miniaturization 
and slimming down of a portable device. 

For example, although the thin cell which has the area about JIS A4 size by several millimeters 
in thickness which can be stored on the bottom of a portable personal computer is also 
indicated (JP,5-283105,A), since energy capacity is 10 Whs or less, as a rechargeable battery 
for power storage systems, capacity is too small. 

[0007] 

[Problem(s) to be Solved by the lnvention]Although an anode, a negative electrode, and the 
separator that isolates them generally pile up as an internal structure of the conventional cell, 
The anode which consists of metallic oxides, such as LiCo0 2 , in the case of a lithium ion 

battery, An outside dimension is different, respectively with the negative electrode which 
consists of a carbon material in which a dope and a dedope of lithium, such as black lead, are 
possible, and a separator with a thickness of 0.02-0.05 mm called micropore films, such as 
polypropylene and polyethylene. For example, even if the opposed position of positive and 
negative poles shifts a little at the time of a battery assembly, an anode and a negative 
electrode are designed so that there may be no product dispersion, while making the negative 
electrode oversized a little compared with an anode and preventing the electrocrystallization of 
the lithium metal to a negative electrode. A separator is also designed more greatly than 
positive and negative poles, and the device for preventing a short circuit is made. 
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[0008]ln the case of a cylindrical cell, in a **** machine, can devise easily positioning of the 
anode, negative electrode, and separator with which above-mentioned sizes differ, but. When 
laminating an electrode in a square-shaped cell and a core box cell, positioning is difficult, and 
although the electrode unit which ****(ed) on the ellipse is crushed or a device, such as 
inserting an electrode in a saccate separator and laminating it, is made, a high laminating 
method of the filling factor is desired simple. 

[0009]ln particular, in the case of the cell of flat shape, there were the following problems. That 
is, in the method of crushing the electrode unit which ****(ed), it connects too hastily by 
exfoliation of the electrode active material layer from the charge collector in the polar zone with 
crushed high curvature. When using a saccate separator, an electrode area is large, since 
sufficient presser foot is not obtained, it is easy to produce a crevice between a separator and 
an electrode layer by the wrinkles of the separator at the time of an assembly, etc., and the 
internal resistance of a cell becomes large easily. The binding margin part of a separator is 
large, and the filling factor of an electrode becomes small and affects the capacity design of a 
cell. 

[0010]Positioning which was suitable for especially a large-sized cell and the large-sized cell 
which carried out flat shape further was easy, and it was hard to produce a short circuit etc. 
from the above-mentioned point, and the actual condition was that the laminated layers 
method with a sufficient charging efficiency is not found out. 

[0011]There is the purpose of this invention in providing the nonaqueous secondary battery of 
the flat shape which the short circuit at the time of a battery assembly does not produce easily 
while being able to perform lamination of an electrode and a separator correctly and easily. 
[0012] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, this invention 
is an anode, a negative electrode, a separator, and a nonaqueous electrolyte containing 
lithium salt the nonaqueous secondary battery which it had, and said nonaqueous secondary 
battery, The energy capacity is not less than 30 Whs, the thickness is below 12 mm in flat 
shape, and volume energy density is 180 or more Wh/I, At least one of said anode, said 
negative electrode, and said the separators provides a nonaqueous secondary battery having 
an opening for using it for positioning at the time of an assembly. 
[0013] 

[Embodiment of the lnvention]Hereafter, it explains, referring to drawings for the nonaqueous 
secondary battery of the 1 embodiment of this invention. Drawing 1 is a figure showing the top 
view and side view of 1 embodiment of the nonaqueous secondary battery for power storage 
systems, and drawing 2 is a side view showing the composition of the electrode layered 
product stored inside the cell shown in drawing 1 . [ of this invention ] [ of a flat rectangle (note 
type) ] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww4.ip.„ 1/26/2010 



JP,2000-260478,A [DETAILED DESCRIPTION] 



Page 4 of 15 



[0014]As shown in drawing 1 and drawing 2 , the nonaqueous secondary battery of this 
embodiment is provided with the following. 

The battery container which consists of the top cover 1 and the bottom container 2. 
The electrode layered product which consists of two or more anodes 101a, the negative 
electrodes 101b and 101c, and the separator 104 which are stored in this battery container. 
In the case of a flat type nonaqueous secondary battery like this embodiment, as shown in 
drawing 2, via the separator 104, the anode 101a and the negative electrode 101b (or negative 
electrode 101c arranged in the both outsides of a layered product) are arranged by turns, and 
are laminated, for example, but. This invention in particular is not limited to this arrangement, 
but various change is possible for the numbers of laminations according to the capacity etc. 
which are needed. In the case of the lithium secondary battery which uses LiMn 2 0 4 for the 

anode 101a and with which it is 6 mm in 300 mm by 210 mmx thickness, for example, and it 
uses a carbon material for the negative electrodes 101b and 101c, the shape of the 
nonaqueous secondary battery shown in drawing 1 and drawing 2 can be used for a power 
storage system, for example. 

[0015]Next, the locating hole used as the anode 101a, the negative electrodes 101b and 101c, 
and the opening used for positioning at the time of lamination of the separator 104 is 
explained. A locating hole is established in either the anode 101a, the negative electrodes 
101b and 101c and the separator 104, When laminating the anode 101a of a sheet shaped as 
shown in drawing 2 , the negative electrodes 101b and 101c, and the separator 104, it is more 
preferred to be provided in the anode 101a and the negative electrodes 101b and 101c, and it 
explains the example concretely hereafter. This invention is not limited to a jig for lamination, a 
locating hole, etc. which are explained below. As long as the opening in particular used for 
positioning is not limited to a hole but it can position it, they may be notching, a crevice, etc. 
[0016] Drawing 3 is an explanatory view of an example of the laminating method of the anode 
101a, the negative electrode 101b, and the 101c separator 104. As shown in drawing 3 , the 
two locating holes 107a each for anodes and locating holes 107b for negative electrodes are 
established in the piece 106a of anode current collection, and the piece 106b of negative- 
electrode current collection in the position which can be positioned by the outside of the 
separator 104 which is the maximum size, respectively. 
[0017]The jig for lamination is provided with the following. 
Base 81. 

The guide pin 83 for negative electrodes of four guide pins [ 82 or 4 ] for anodes and four L 
shape holding parts 84 which were fixed to the prescribed position of the base 81. 
First, the largest separator 104 is positioned so that the four corners may meet inside four L 
shape holding parts 84. Next, the guide pin 83 for negative electrodes is inserted in the 
locating hole 107b for negative electrodes, and the negative electrode 101b (or 101c) large 
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next is positioned. Next, the separator 104 is positioned so that the four corners may meet 
inside four L shape holding parts 84. Finally, the guide pin 82 for anodes is inserted in the 
locating hole 107a for anodes, and the anode 101a is positioned. Henceforth, by repeating the 
above-mentioned operation according to the number of sheets of the anode 101a, the negative 
electrode 101b (or 101c), and the separator 104, the anode 101a, the negative electrodes 
101b and 101c, and the separator 104 can be laminated, where alignment is carried out with 
high precision. When it escapes from a guide pin easily after the completion of lamination, the 
position gap at the time of removal of an electrode layered product decreases, and it is 
preferred. 

[0018]Here, the shape in particular of the opening for positioning is not limited, in the case of a 
hole, circular, an ellipse, L type, crescent shape, a triangle, a square, a rectangle, a polygon, 
etc. are mentioned, and when it is notching or a crevice, U type, a wedge, etc. are mentioned. 
The number in particular of the openings for positioning provided in the electrode of one sheet 
may not be limited, although it is good, in order [ with at least one ] to prevent a gap of the 
direction in every direction more, as it is shown in drawing 3, it may be formed two, and it may 
be the number beyond it. The number which provides the opening for positioning provided in 
the electrode of one sheet is not what is limited especially, either, In order for what is 
necessary to be just to provide in at least one place as shown in drawing 3 and to prevent a 
gap of the direction in every direction more, it may provide in two places, the vertical angle top 
of an electrode, or the position which counters, and may provide in the part beyond it. When 
establishing a locating hole in two or more places, and taking the electrical link to the exterior 
using one locating hole so that it may mention later, it is also possible to cut other portions 
after the completion of lamination. The position which provides the opening for positioning 
provided in the electrode of one sheet is not limited in particular, either, as shown in drawing 3 , 
it may be provided in the end of one side, or it may be provided in the pars intermedia of one 
side. 

[0019]By forming a thread part inside [ which is shown in an external terminal, i.e., drawing 1 , / 
cell ] the positive pole terminal 3 and/or the negative pole terminal 4, and concluding with a nut 
through this thread part to a locating hole, It is also possible to share a locating hole as a hole 
for connection with the positive pole terminal 3 and/or the negative pole terminal 4, the anode 
101a, and/or the negative electrodes 101b and 101c. The electrical link between an external 
terminal and an electrode is performed via a relay member, and it may be made to conclude 
with a nut through a bolt to the hole and locating hole by the side of the end of a relay member. 

[0020]As mentioned above, as for a locating hole, when taking the electrical link to the exterior 
using a locating hole, it is preferred that it is not circular. This reason is explained using (a) of 
drawing 4, and (b). (a) of drawing 4 is a shown figure a state when an electrode etc. are 
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laminated using the jig for lamination provided with the guide pin 83 (the guide pin 82 is a 
graphic display abbreviation), and (b) of drawing 4, It is a figure showing a state when the 
piece 106b of negative-electrode current collection of the negative electrodes 101b and 101c is 
concluded with the bolt 91 and the nut 92 after positioning. Lamination number of sheets is 
lessened among the figure for simplification of explanation. 

[0021 ]lf it is going to connect using the bolt 91 and the nut 92 as shown in (b) of drawing 4 
after positioning using the jig for lamination as shown in (a) of drawing 4 , The distance from the 
end of each negative electrodes 101b and 101c to a fixed position with the bolt 91 and the nut 
92 changes with each negative electrodes, a more nearly outside negative electrode becomes 
far, and a middle negative electrode becomes the nearest. Therefore, when using a circular 
locating hole, the piece 106b of negative-electrode current collection of the negative electrode 
b y the side of middle slackens, the damage to a crease of the piece of current collection etc. 
occurs, and immobilization by a bolt nut becomes complicated. As for this, the same may be 
said of the case of an anode. Therefore, as for at least one of the locating holes, in order to 
avoid such inconvenience, it is preferred that it is the shape which is not circular, for example, 
the ellipse which lengthened the round shape to one way, so that the difference of the above- 
mentioned distance can be absorbed. 

[0022]Although the case where a sheet shaped electrode etc. were laminated was explained 
so far, when putting a separator and other electrodes between the meantime, the same 
locating hole as the above can be used, for example, folding up one side of an electrode. It is 
possible to, position what pasted the separator and the negative electrode together by L shape 
holding part 84 of drawing 3 f or example, to establish the above-mentioned locating hole only 
in an anode, and to position using a guide pin etc. 

[0023]By the above-mentioned connection structure, the positive pole collector 105a of each 
anode 101a is electrically connected to the positive pole terminal 3, and the negative pole 
collector 105b of each negative electrodes 101b and 101c is electrically connected to the 
negative pole terminal 4 in a similar manner. The positive pole terminal 3 and the negative pole 
terminal 4 are attached in the state where it was insulated with the battery container 1 , i.e., a 
top cover. 

[0024]ln the A point shown in the enlarged drawing in drawing 1 , the top cover 1 and the 
bottom container 2 melt a top cover, and the perimeter is welded. Since the pouhng-in mouth 5 
of the electrolysis solution has opened in the top cover 1 and it is after electrolysis solution 
pouring in and a temporary seal mouth, For example, it once obturates using the obturation 
film 6 which consists of an aluminum degeneration polypropylene laminate film, after that, after 
charging once [ at least ], it is removed, and the last obturation is carried out where the 
pressure in a battery container is made into less than atmospheric pressure. In this case, the 
obturation film 6 can have a safety valve for releasing, when the internal pressure inside a cell 
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rises. The pressure in the battery container after the last obturation process by the obturation 
film 6 is less than atmospheric pressure, and is 550 or less Torr still more preferably 650 or 
less Torr preferably. This pressure considers the separator to be used, the kind of electrolysis 
solution, the construction material of a battery container and thickness, the shape of a cell, 
etc., and is determined. When internal pressure is more than atmospheric pressure, since a 
cell becomes larger than design thickness, or the variation in the thickness of a cell becomes 
large and it becomes a cause by which the internal resistance and capacity of a cell vary, it is 
not desirable. 

[0025]As positive active material used for the anode 101a, If it is a positive electrode material 
of a lithium system, especially, it will not be limited but A lithium compound cobalt oxide, It is 
desirable from being able to use for a lithium compound nickel oxide, lithium compound 
manganic acid ghosts or these mixtures, and also these multiple oxides the system etc. as for 
which more than a kind added the dissimilar metal element, and the cell of high tension and 
high capacity being obtained. When thinking safety as important, a manganic acid ghost with 
high pyrolysis temperature is preferred. The system as for which more than a kind added the 
dissimilar metal element, and LiMn 2 0 4 which made lithium, oxygen, etc. more superfluous 

than stoichiometry further are mentioned to the lithium compound manganic acid ghost 
represented by LiMn 2 0 4 as this manganic acid ghost, and also these multiple oxides. 

[0026]As negative electrode active material used for the negative electrodes 101b and 101c, if 
it is a negative pole material of a lithium system, it is not limited in particular, but reliability of be 
[ it / the material in which a dope and a dedope of lithium are possible ], such as safety and a 
cycle life, improves, and it is preferred. The conductive polymer etc. which are represented by 
metallic oxides, such as a black lead system substance, carbon system material, a stannic 
acid ghost system, a silicon oxide system, etc. which are used as a negative electrode material 
of a publicly known lithium ion battery as a material in which a dope and a dedope of lithium 
are possible, or the poly acene system organic semiconductor are mentioned. The material 
which contained a poly acene system substance or this with small generation of heat of around 
150 ** from a viewpoint of safety especially is desirable. 

[0027]Although the composition in particular of the separator 104 is not limited, the separator 
of a monolayer or a double layer can be used, as for at least one sheet, it is preferred to use a 
nonwoven fabric, and its cycle characteristic improves in this case. Although the construction 
material of the separator 104 is not limited in particular, either, and polyolefines, such as 
polyethylene and polypropylene, polyamide, kraft, glass, etc. are mentioned, for example, 
polyethylene and polypropylene are preferred from viewpoints of cost, water, etc. When using 
polyethylene and polypropylene, as the separator 104 the metsuke amount of a separator, 

More than 5 g/m 2 is below 30g[/m ] 2 preferably, more than 5 g/m 2 is below 20g[/m ] 2 more 
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preferably, and more than 8 g/m is below 20 g/m still more preferably. When the metsuke 

amount of a separator exceeds 30 g/m 2 , since a separator becomes thick too much, and it is 
sufficient, or porosity falls and the internal resistance of a cell becomes high, since practical 

intensity is not obtained, it is not [ case of less than 5 g/m 2 ] desirable undesirably. 
[0028]As an electrolyte of the nonaqueous secondary battery of this embodiment, Can use the 
nonaqueous electrolyte containing publicly known lithium salt, and A positive electrode 
material, It is suitably determined by service conditions, such as a negative pole material and 
charge voltages, and more specifically -iPF g , Lithium salt, such as LiBF 4 and LiCI0 4 , 

propylene carbonate, What was dissolved in organic solvents, such as ethylene carbonate, 
diethyl carbonate, dimethyl carbonate, methylethyl carbonate, dimethoxyethane, gamma- 
butyrolactone, methyl acetate, methyl formate, or these two or more sorts of mixed solvents, is 
illustrated. As for this electrolysis solution, although the concentration in particular of an 
electrolysis solution is not limited, generally 0.5 mol/l to 2 mol/l is practical, and it is preferred 
that moisture uses a thing of 100 ppm or less with a natural thing. The nonaqueous electrolyte 
used on these specifications means the concept containing a nonaqueous electolyte and 
organic electrolysis liquid, and means the concept which also contains the electrolyte of gel or 
a solid. 

[0029]The nonaqueous secondary battery constituted as mentioned above can be used for 
power storage systems, such as home power storage systems (night power storage, 
cogeneration RESHON, photovoltaics, etc.) and an electromobile, etc., and can have large 
scale and high energy density. In this case, not less than 30 Whs of energy capacity are not 
less than 50 Whs more preferably, and 180 or more Wh/I of energy densities are 200 Wh/I 
more preferably, when energy capacity is less than 30 Whs, When volume energy density is 
less than 180 Wh/I, for using for a power storage system, capacity is small, and since it being 
necessary to increase the number of series parallel of a cell and and a compact design 
become difficult in order to obtain sufficient system capacity, as an object for power storage 
systems, it is not desirable. 

[0030]By the way, in the large-sized lithium secondary battery for power storage systems 
(energy capacity of not less than 30 Whs) generally, Although high energy density is obtained, 
since the cell design is in extension of the sized cell for portable devices, let a diameter or 
thickness be cell shape, such as cylindrical [ of 3 times or more of the sized cell for portable 
devices ], and a square shape. In this case, heat tends to be accumulated in the inside of a cell 
by joule generation of heat by the internal resistance of the cell at the time of charge and 
discharge, or internal generation of heat of the cell by the entropy of an active material 
changing with receipts and payments of a lithium ion. For this reason, the temperature inside a 
cell and the temperature gradient near a battery surface are large, and internal resistance 
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differs in connection with this. As a result, it is easy to produce the variation in a charge and 
voltage. In order that this kind of cell may use plurality as a cell group and may use it, 
accumulation is carried out by the installed position of the cell within a system, easy differ, the 
variation between each cell arises, and exact control of the whole cell group becomes difficult. 
Since heat dissipation was insufficient, and battery temperature rose and it set for the cell in 
the state which is not preferred at the time of high charge and discharge, etc., the problem was 
left behind to reliability, such as a fall of the life by disassembly of an electrolysis solution, etc., 
and also induction of the thermal run-away of a cell, especially safety. 
[0031 ]A heat sinking plane product becomes large, and since it is advantageous to heat 
dissipation, the nonaqueous secondary battery of the flat shape of this embodiment can also 
solve the above problems. That is, the nonaqueous secondary battery of this embodiment is 
carrying out flat shape, and the thickness is less than 8 mm still more preferably less than 10 
mm more preferably less than 12 mm. When the filling factor of an electrode and battery size 
(area becomes large in order to obtain the capacity, if it becomes thin) are taken into 
consideration about the minimum of thickness, not less than 2 mm is practical. When the 
thickness of a cell is set to not less than 12 mm, as a result of the temperature gradient that it 
becomes difficult to fully radiate heat outside in generation of heat inside a cell or the inside of 
a cell, and near a battery surface becoming large and internal resistance's differing, the charge 
within a cell and the variation of voltage become large. Although concrete thickness is suitably 
determined according to cell capacity and an energy density, it is preferred to design with the 
maximum thickness from which the radiation characteristic to expect is acquired. 
[0032]When the surface and rear surface of flat shape can consider it as various shape, such 
as a square shape, circular, and an ellipse, and is a square shape as shape of the 
nonaqueous secondary battery of this embodiment, for example, generally it is a rectangle, but 
it can also be considered as polygons, such as a triangle and a hexagon.lt can also be made 
cartridges, such as a thick thin cylinder. In the case of a cartridge, the thickness of a pipe 
serves as thickness here. The shape of a note type as the surface and rear surface of the flat 
shape of a cell been a rectangle and shown in drawing 1 from a viewpoint of the ease of 
manufacture is preferred. 

[0033]lt is suitably chosen by the use of a cell, and shape and is not limited in particular, and 
the construction material used for the top cover 1 and the bottom container 2 used as a battery 
container has iron, stainless steel, common aluminum, etc., and is practical. [ of aluminum ] 
The thickness of a battery container is also suitably determined by the construction material of 
the use of a cell, shape, or a cell case, and is not limited in particular. Preferably, the thickness 
(thickness of a portion with the large No. 1 area which constitutes a battery container) of not 
less than 80% of portion of the battery surface area is 0.2 mm or more. It is not desirable from 
the intensity which needs the above-mentioned thickness for manufacture of a cell at less than 
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0.2 mm not being obtained, and is 0.3 mm or more more preferably from this viewpoint. As for 
the thickness of the portion, it is desirable that it is 1 mm or less. If this thickness exceeds 1 
mm, the power of holding down an electrode surface will become large, but it is 0.7 mm or less 
more preferably from this viewpoint desirably from that the content volume of a cell decreases 
and sufficient capacity is not obtained, or weight becoming heavy. 

[0034]As mentioned above, when this cell has the high energy density of not less than 30-Wh 
large scale and 180 Wh/I, for example by designing the thickness of a nonaqueous secondary 
battery to less than 12 mm, also in the time of high charge and discharge, etc., the rise of 
battery temperature can be small and it can have the outstanding radiation characteristic. 
Therefore, the accumulation of the cell by internal generation of heat is reduced, and the 
nonaqueous secondary battery which it became possible to also deter the thermal run-away of 
a cell as a result, and was excellent in reliability and safety can be provided. 
[0035]Next, the last obturation process is explained in detail among the manufacturing 
methods of the nonaqueous secondary battery constituted as mentioned above. In the 
nonaqueous secondary battery of this embodiment, so that the internal pressure of the cell 
after completion may become less than atmospheric pressure, The anode 101a, the negative 
electrodes 101b and 101c, the separator 104, and a nonaqueous electrolyte are 
accommodated in a battery container, and after charging once [ at least ], where the pressure 
in a battery container is made into less than atmospheric pressure, the last obturation process 
of the battery container is performed. 

[0036]As for the above-mentioned last obturation process, it is preferred to carry out after at 
least one charge operation. The above-mentioned charge operation can adopt various 
conditions according to the voltage etc. for which the kind of a positive electrode material, a 
negative pole material, a separator, an electrolysis solution, etc. which are used for a cell, the 
water content of such materials and an impurity, and a cell are used. For example, after 
charging at speed of about 4-8 hour rates to the working voltage of a cell, and carrying out the 
seal of approval of the constant voltage if needed and discharging at speed of about eight 
more hour rates, the last obturation process may be performed. Or although various charge 
operations of obturating after performing only charge operation below the capacity of a cell, or 
obturating after repeating two charges and discharges or more are also possible, an important 
thing is maintaining the internal pressure of the cell after completion to less than atmospheric 
pressure. 

[0037]Since gas is emitted inside by disassembly of an electrolysis solution in early stages of 
the 1st charge when using the electrolysis solution of a liquid system which used black lead for 
the negative electrode and used the lithium multiple oxide for the anode especially, For 
example, even if it performs the last obturation process with less than atmospheric pressure, 
without performing charge operation, the cycle characteristic which the inside of a cell was in 
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the pressurization state (more than atmospheric pressure) by 1st subsequent charge 
operation, and the thickness of the cell became thick, or the internal resistance and capacity of 
the cell varied and was stabilized may not be acquired. However, after performing charge 
operation and generating gas like this embodiment, this problem is solvable by performing the 
last obturation process with less than atmospheric pressure. In this case, when performing 1st 
charge operation, it is also possible to make the inside of a cell into less than atmospheric 
pressure, and to perform it, but it is not limited in particular for the pressure inside the cell at 
this time. 

[0038]Specifically, especially the method of making the inside of a cell less than atmospheric 
pressure can be performed as follows, although not limited. 

[0039]First, as shown in drawing 2 , the anode 101a, the negative electrodes 101b and 101c, 
and the separator 104 are laminated, the electrode layered product etc. which were obtained 
are accommodated in the top cover 1 and the bottom container 2, and the peripheral part of 
the top cover 1 and the bottom container 2 is welded. Next, an electrolysis solution is poured in 
into a battery container from the pouring-in mouth 5. For a temporary seal mouth, next, the 
above-mentioned aluminum degeneration polypropylene laminate film, After once obturating 
the pouring-in mouth 5 using the low obturation film 6 of moisture transmissivity and charging 
once [ at least ] as mentioned above after that with the thermal melting arrival type represented 
by the aluminum degeneration polyethylene laminate film, the obturation film 6 is removed. 
Especially the method of the above-mentioned temporary seal mouth may perform the above- 
mentioned charge operation, without obturating, when the bottom of the state which was not 
limited to the above-mentioned example, could obturate the opening temporarily using the 
screw thread etc., and removed moisture, for example, the environment which intercepted air, 
or the dew point is under the dry atmosphere not more than -40 **. 
[0040]Next, thermal melting arrival of the obturation film 6 is carried out as a last obturation 
process. The method in particular used for the last obturation process is not limited to the 
above-mentioned example, but after it welds a metal plate or foil, or attaches a tap to a battery 
container and decompresses the inside of a cell to a predetermined pressure (less than 
atmospheric pressure), it may close a tap. 

[0041]The pressure of the above-mentioned last obturation process is less than atmospheric 
pressure, and is 550 or less Torr still more preferably 650 or less Torr preferably. This 
pressure is determined according to the internal pressure required of the cell completed 
eventually. As for the peripheral length of the opening provided in a battery container in order 
to perform the last obturation process, it is preferred to use 1/10 or less [ of the peripheral 
length of a cell ], and it is more preferred to use 1/20 or less. When the peripheral length of an 
opening exceeds 1/10 of peripheral length, as described above, a fusion face product 
becomes large, a huge thermal melting arrival device is needed, and problems, like the 
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reliability of a fused part is missing occur. As for the portion which provides this opening, it is 
preferred to be shown in a surface and rear surface excluding 5 mm of peripheral parts of a 
cell. If an opening is provided in less than 5 mm of peripheral parts of a cell, since sufficient 
intensity is not obtained but it is easy to generate poor obturation, such as leakage of an 
electrolysis solution, it is not desirable. 
[0042] 

[Example]Hereafter, the example of this invention is shown and this invention is explained still 
more concretely. 
(Example 1) 

^ 4 100 weight section, acetylene black 8 weight section, and polyvinylidene fluoride (PVDF) 3 weight 
section were mixed with N-methyl-pyrrolidone (NMP) 100 weight section, and the anode laminated wood slurry 
was obtained. The press was performed and the anode was obtained, after applying and drying this slurry to both 
sides of aluminum foil with a thickness [ used as a charge collector ] of 20 micrometers, (a) of drawing 5 is an 

2 

explanatory view of an anode. In this example, the coated area (W1xW2) of the anode 101a is 262.5x1 92mm . 
It is applied to both sides of the 20-micrometer charge collector 105a by a thickness of 103 micrometers. 
As a result, electrode thickness t is 226 micrometers. The piece 106a of anode current collection to which the 
electrode is not applied was formed, and two oblong holes which are 5 mm x 3 mm have opened in the shorter 
side side of an electrode. 

[0043](2) Graphitization meso-carbon-micro-beads (MCMB, made in [ Osaka Gasquet Michal ], lot number 6-28) 
100 weight section and PVDF10 weight section were mixed with NMP90 weight section, and the negative- 
electrode laminated wood slurry was obtained. The press was performed and the negative electrode was 
obtained, after applying and drying this slurry to both sides of copper foil with a thickness [ used as a charge 
collector] of 14 micrometers, (b) of drawing 5 is an explanatory view of a negative electrode. The negative 

electrode 101b is larger on both sides at a long side direction 1.5 mm to both sides in 2.25 mm and a short side 

2 

direction than on an anode, and the coated area (W1xW2) of the negative electrode 101b is 267x195mm . 
It is applied to both sides of the 18-micrometer charge collector 105b by a thickness of 108 micrometers. 
As a result, electrode thickness t is 234 micrometers. The piece 106b of negative-electrode current collection to 
which the electrode is not applied was formed, and two oblong holes which are 5 mm x 3 mm have opened in the 
shorter side side of an electrode. It applied only to one side by the same technique, and the 126-micrometer-thick 
one side electrode was created in the similar way except it. An one side electrode is arranged outside in the 
electrode layered product of (3) paragraphs (inside 101c of drawing 2). 
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[0044](3) (c) of drawing 5 is an explanatory view of a separator. The area (W1xW2) of the separator 104 is 
271x197mm 2 

It is [ at a long side direction ] larger on both sides 1 mm to both sides in 2 mm and a short side direction than on 
the negative electrode 104b. 

eight anodes and nine negative electrodes (two internal-pieces sides) which were obtained by the above- 
mentioned (1) paragraph as shown in drawing 2 - the separator 104a (polypropylene nonwoven: - Nippon 

2 

Kodoshi.) It laminates by turns via the separator 104 which pasted together MP1050, eyes 10 g/m , and the 

separator 104b (the micropore film made from polyethylene; Asahi Chemical Industry HIPORE6022 and eyes 
2 

13.3g/m ), For the insulation with a battery container, furthermore it was the outside negative electrode 101c, the 
separator 104b has been arranged outside and the electrode layered product was created. The separator 104 has 
been arranged so that the separator 104b may be on an anode side and the separator 104a may be on a 
negative-electrode side. Laminating time was 28 minutes in ten averages using the jig for lamination shown in 
drawing 3 on the occasion of the above-mentioned lamination. 

[0045](4) As shown in drawing 1 , the 0.5-mm-thick sheet metal made from SUS304 was extracted to a depth of 5 
mm, the bottom container 2 was created, and the top cover 1 was also created with the 0.5-mm-thick sheet metal 
made from SUS304. Next, as shown in drawing 6 , the positive pole terminal 3 and the copper negative pole 
terminals 4 (terminal maximum part lOmmphi, the female screw part M3 for external connection, the external 
threaded section M6 for internal connection) made from aluminum were attached to the top cover 1 . An anode 
and the negative pole terminals 3 and 4 were insulated with the top cover 1 with the gasket made from 
polypropylene. The positive electrode tab 32 made from aluminum used as a relay member is concluded by the 
positive pole terminal 3 with the nut 31, and to the negative pole terminal 4. The copper negative electrode tabs 
42 used as a relay member were concluded by the nut 41 , and were electrically connected, respectively, and 
each part was insulated using PET nature adhesive tape if needed. 

[0046](5) It concludes with the nut 34 made from aluminum through the bolt 33 made from aluminum in two 
locating holes of each piece 106a of anode current collection of an electrode layered product and two holes of the 
positive electrode tab 32 which were created by the above-mentioned (3) paragraph, It concluded in two locating 
holes of each piece 1 06b of negative-electrode current collection, and two holes of the negative electrode tab 42 
with the copper nuts 44 through the copper bolts 43, and electrically connected with them, respectively. The 
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connected electrode layered product was fixed with insulating tape, the perimeter was covered and laser welding 
of the corner A of drawing 1 was carried out. Then, the solution which dissolved LiPFg in the concentration of 1 

mol/l. was poured in the solvent which mixed ethylene carbonate:diethyl carbonate:methylethyl carbonate by 6:7:7 
weight ratios as an electrolysis solution from the pouring-in mouth 5 (6mmphi). Next, the pouring-in mouth 5 was 
once obturated under decompression of 300Torr using the bolt for temporary stops. 

[0047](6) Constant current constant potential charge which charges this cell to 4.1 V with the current of 5A, and 

carries out the seal of approval of the constant voltage of 4.1V after that is performed for 12 hours, Then, after 

discharging to 2.5V by the constant current of 5A, remove the bolt for temporary stops of this cell, and again 

under decompression of 300Torr, The last obturation of the pouring-in mouth 5 was carried out by carrying out 

thermal melting arrival of the obturation film 6 which consists of an aluminum foil-denaturation polypropylene 

laminate film with a thickness of 0.08 mm pierced to 12 mmphi on temperature [ of 250-350 ** ], and pressure/cm 
2 

[ of 1-3 kg ] , and the conditions for application-of-pressure time 5 to 10 seconds. Next, the tab for measurement 
was attached to the positive pole terminal 3 and the negative pole terminal 4 of a cell which were obtained using 
the screw thread of M3. At this time, the internal resistance of the cell was 4.6mohm, and even if it pulled the tab 
for measurement strongly, it was stable. About this cell, on the same conditions as the above, constant current 
constant potential charge and when it discharged, service capacity was 27.2Ah, and energy capacity was 100 
Whs. Service capacity was 24.0Ah when it discharged by the constant current of 25A. There were few rises of the 
battery temperature at the time of a discharge end compared with the case where the cube type (not less than 12 
mm in thickness) cell of the capacity is assembled. 

(Comparative example 1) Electrode lamination was performed, having arranged to the prescribed position without 

using the jig for lamination in (4) paragraphs of Example 1. Laminating time was 104 minutes in ten averages. 

(Comparative example 2) The size of the anode and negative electrode which do not cause the short circuit by 

position gap, etc., and the separator was examined without could laminate by working hours equivalent to 

2 

Example 1 and using a positioning jig. As a result, as for the size of 271x197mm and a negative electrode, in the 

2 2 
size of the separator, the size of 263x190mm and an anode became 257x184 mm . Having arranged to the 

prescribed position using the anode, negative electrode, and separator of these sizes, without using the jig for 

lamination in (4) paragraphs of Example 1, electrode lamination was performed and the cell was constructed like 

Example 1. About this cell, on the same conditions as (6) paragraphs of Example 1, constant current constant 
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potential charge and when it discharges, service capacity is 24.0Ah. 

Since the area of the anode and the negative electrode was small compared with Example 1 , service capacity 
was also low. 

[0048] 

[Effect of the lnvention]As mentioned above, a clear passage provides the opening for positioning in an anode, a 
negative electrode, or a separator in a flat type battery in this invention. 

Therefore, while being able to perform lamination of an electrode and a separator correctly and easily, it becomes 
difficult to produce the short circuit at the time of a battery assembly, and, as a result, a nonaqueous secondary 
battery with big capacity can be provided. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawing 1]lt is a figure showing the top view and side view of the nonaqueous secondary 
battery for power storage systems of this invention. [ of 1 embodiment ] 
[Drawing 2]lt is a side view showing the composition of the electrode layered product stored 
inside the cell shown in drawing 1 . 

[Drawing 3] They are an anode of the cell shown in drawing 1 , a negative electrode, and an 
explanatory view of an example of the laminating method of a separator. 
[Drawing 4] lt is a figure showing a state when the piece of negative-electrode current collection 
is concluded with a bolt and a nut after a state when an electrode etc. are laminated using a 
positioning jig, and positioning. 

[Drawing 5]lt is the anode, the negative electrode, and the explanatory view of a separator 
which were used for the example of the nonaqueous secondary battery of this invention. 
[Drawing 6] lt is the explanatory view of a top cover used for the example of the nonaqueous 
secondary battery of this invention. 
[Description of Notations] 

1 Top cover 

2 Bottom container 

3 Positive pole terminal 

4 Negative pole terminal 

5 Pouring-in mouth 

6 Obturation film 

101a Anode (both sides) 
101b Negative electrode (both sides) 
101c Negative electrode (one side) 
104, 104a, and 104b Separator 
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105a Positive pole collector 

105b Negative pole collector 

106a The piece of anode current collection 

106b The piece of negative-electrode current collection 

107a The locating hole for anodes 

107b The locating hole for negative electrodes 



[Translation done.] 
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DRAWINGS 



[ Drawing 2] 




[ Drawing 1] 
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[Drawing 3] 
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[ Drawing 4] 
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(b) 

[Drawing 5] 
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[Drawing 6] 




[Translation done.] 
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